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ABSTRACT 
 
 
 
 
Partial stroke testing (PST) is a technique that is regularly practiced in oil and 
gas industries to test the emergency shutdown valve (ESD) by closing a certain 
percentage of the valve position and stop any flow through the pipeline. Generally, it 
only functions when there is an emergency occurs in the production system. When 
the ESD valve remains in one position for a long period, there is a risk and potential 
of fail on demand which is, the ESD valve fail to operate during the emergency 
shutdown. The partial stroke testing system still requires manual ignition by human. 
The distance between the control box with the plant area is limited which might 
increase the risk in safety issue to the workers. The objectives of this project are to 
design the PST automated system based on PLC design and to test the performance 
of the PST design system using lab scale PST system design. The capability of 
Mitsubishi GT-Designer 3 and Mitsubishi GX-Developer / GX Works 2 as the 
Human-Machine Interface (HMI) simulation platform for the PST design is applied. 
The system control and monitoring of PST will be developed by using Mitsubishi 
GT-Designer 3 interfacing it with Mitsubishi GX-Developer. This interfacing does 
not only control the mode of the system, it allows data monitor from the HMI which 
is the PC such as the state of the valve, alarm when PST failed, the alarm history 
records and pressure flow data. Then, the PST is simulated and tested in real time 
using PLC design system connected with a PC. 
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ABSTRAK 
 
 
 
 
 Ujian strok separa adalah teknik yang seringkali dipraktikkan dalam industri 
minyak mentah dan gas asli untuk menguji injap penutupan kecemasan pada 
peratusan yang tertentu dan seterusnya menghentikan semua aliran dalam paip. Injap 
penutupan kecemasan akan berfungsi hanya apabila kecemasan berlaku dalam 
system produksi. Apabila injap penutupan kecemasan berada pada satu kedudukan 
untuk jangka masa yang lama tidak beroperasi, akan ada risiko potensi untuk injap 
tersebut gagal berfungsi bila berlaku kecemasan. Sistem ujian strok separa yang 
sedia ada masih memerlukan tenaga kerja manual oleh manusia. Jarak antara kotak 
kawalan utama dengan tapak proses adalah terhad, secara tidak langsung akan 
meningkatkan risiko keselamatan pekerja. Antara objektif projek adalah untuk 
merekabentuk system ujian strok separa automatic berdasarkan PLC dan untuk 
menguji prestasi ujian strok separa dengan menggunakan rekabentuk system berskala 
makmal. Kemampuan perisian Mitsubishi GT-Designer 3 dan Mitsubishi GX-
Developer / GX Works 2 sebagai platform simulasi Human-Machine Interface 
(HMI) telah diaplikasikan. Sistem kawalan dan pengawasan bagi system ujian strok 
separa dibina dengan menggunakan gabungan antara perisian Mitsubishi GT-
Designer 3 dan Mitsubishi GX-Developer / GX Works 2. Gabungan ini bukan hanya 
berfungsi untuk mengawal mod system, ia juga mengelola data-data dari HMI iaitu 
computer seperti keadaan injap, penggera apabila sistem ujian strok separa gagal, 
rekod data kecemasan dan data aliran tekanan. Seterusnya, sistem ujian strok separa 
ini disimulasi dan diuji dalam masa sebenar menggunakan rekabentuk PLC. 
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1 Project Background 
 
 
Potential disasters in the industrial processing plant may include accidents 
resulting in massive release of toxic materials, an uncontrollable and devastating 
explosion. Some industries are more prone to one over another of these catastrophes, 
but every company must guard against all potential disaster scenarios. It is important 
for plants and refineries to have emergency arrangements for the safe and effective 
shutdown of equipment in a controlled manner.  
 
Emergency Shutdown (ESD) Valves provide dependable performance to 
protect employees, equipment, and the environment in emergency situations. In the 
event of an emergency, valve closure should be as quick as is possible. For ESD 
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valves used in safety instrumented systems it is essential to know that the valve is 
capable of providing the required level of safety performance and that the valve will 
operate on demand when it is required to do so. For this reason, testing procedures 
that do not caused downtime are preferred. ESD valve will only function when there 
is an emergency occurring in production system, the valve should close and stop the 
flow of anything through the pipeline.  
 
In this project, the concept and theories of Partial Stroke Testing (PST) will 
be studied based on PLC. The PST is focused for small ramp of the ESD valve, 
which is 15% moving down from 100% and moving up from 85% to100%. PST is 
important to be performed in order to predict the status of the ESD valve. PST via 
PLC can reduce the production downtime and cost repair of ESD valve. The 
opportunity to develop the human-machine interface for this system offers the 
potential to increase the stability and effectiveness of the system besides the safety 
factors of the workers but the seamless integration of sensor fusion, system control, 
data interface, software design, and communication can be challenging though it is 
more applicable in real life system. 
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1.2 Problem Statement 
 
 
When the ESD valve remains in one position for a long period, there is a risk 
and potential of fail on demand which is, the ESD valve fail to operate during the 
emergency shutdown. The partial stroke testing system still requires manual ignition 
by human. The distance between the control box with the plant area is too short 
which might increase the risk in safety issue to the workers and the time 
consumption to perform the test manually has also become a downfall. 
 
 
 
 
1.3 Objectives 
 
 
The main objectives of this project:- 
i. To develop system control and monitoring of PST system with 
Mitsubishi GT Designer 3 and Mitsubishi GX Developer / GX 
Works2. 
ii. To test the performance of the PST system after interfacing 
Mitsubishi GT Designer 3 and Mitsubishi GX Developer /GX 
Works2 as the stable Human-Machine Interface (HMI) 
simulation platform for the PST design. 
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1.4 Scopes 
 
 
 The scopes of this project are divided in several phases which are mainly the 
research, material selection and lastly testing all the integrated software with 
hardware that will be developed.  The scopes are listed as following: 
 
i. Utilizing the means of data communication by cable . 
 
ii. PST design and simulation based on PLC with ladder diagram. 
 
iii. Mitsubishi GT Designer 3 and Mitsubishi GX Developer / GX Works2 as the  
      Human-Machine Interface (HMI) simulation platform with the application of  
      Mitsubishi FX1S-30MR . 
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